Mechanism of atrial natriuretic polypeptide and sodium nitroprusside-induced relaxation in guinea-pig tracheal smooth muscle.
Atrial natriuretic polypeptide (ANP) is composed of a family of peptides isolated from rat and human atria. In the present study, the relaxant effects of ANP, sodium nitroprusside and 8-bromo-cyclic guanosine monophosphate (GMP) were investigated in guinea-pig tracheal smooth muscle, and the tissue cyclic GMP and cyclic adenosine monophosphate (AMP) concentrations were measured. ANP, sodium nitroprusside and 8-bromo-cyclic GMP showed relaxant effects on the spontaneous tone in normal Krebs solution (5.9 mmol/l K(+)-2.4 mmol/l Ca++ solution). They diminished relaxant effects on 40 mmol/l K(+)-0.1 mmol/l Ca++ induced contraction, which was approximately the same tension as the spontaneous tone. Sodium nitroprusside and 8-bromo-cyclic GMP diminished less relaxant effects on 40 mmol/l K(+)-2.4 mmol/l Ca++ induced contraction, but ANP showed no relaxation. The tissue cyclic GMP levels following administration of ANP and sodium nitroprusside in normal Krebs solution, in 40 mmol/l K(+)-2.4 mmol/l Ca++ solution, and in 40 mmol/l K(+)-0.1 mmol/l Ca++ solution increased dose-dependently without regard to external Ca++ concentrations, while the tissue cyclic AMP levels did not change. These results suggest that ANP might be a novel potent relaxant in airway smooth muscle and the relaxant effect may be, at least in part, mediated by cyclic GMP. There was a difference in relaxant effects on tracheal smooth muscle between ANP and sodium nitroprusside.